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(54) Title: METHOD OF SCREENING MODIFIED ANTIBODY HAVING AGONISTIC ACTIVITY 
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(57) Abstract: Antihuman Mpl antibodies are produced. Using three antibodies showing high binding activity among them, single- 
stranded antibody expression systems are constructed by genetic engineering techniques. Then TPO-like agonistic activities of the 
antihuman Mpl antibodies and the antihuman Mpl-single stranded antibodies are evaluated. As a result, it is found out that the 
antihuman Mpl antibodies show no agonistic activity while the antihuman Mpl-single stranded antibodies show an agonistic activity. 
The above results indicate that, in screening a modified antibody having an agonistic activity, it is effective to modify an antibody 
having an antigen-binding activity and then measure the agonistic activity. 
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m m m 

[0001] &mmrz, T^^b^^mir^m^(D^v—^>^mKmir^ 0 
[0004] ^m<DTdt^h^^ir^^i$i(D^v-^^-i, m^, amm^m. 

[0005] #f^^l:S^^m02/33072-^ 
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: HiH^H 002/33073-^ 
^#fF3titfcl: Elliott S£>^ J.Biol.Chem., 1996^, Vol.271(40), p.24691-24697 

[0007] «^^^«JifEM®^^i-§fcfe^ffeW^^fT^ofc 0 plXtttfcfcfMpl 
j;«9— ;£®JrL#©#^&fll3SUt, TPO^#ttii^t^^-rBaF3-human Mpl^ffl 

[0008] fei#:^3fic^mr^3fe^^-e{*T^^h^tt{c:^^fe{9^ &mmz.T 

[ooio] i-^^«pj^T=f^h^L#:(D^y— ~^#i&u:0Bu J^Affcftjfci** 
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#^r3X© 

[2] 3fic^^t#:^^^t:^:ft:-efe§r^^#m^i-^, [i]^fE*c?wy-~^ 

- [3] <d\ ^T^izmM^^v—^^m, 

i] - [4] cdv ^-rtifrKmm<D*?v— 

[6] [i] - [5] cox ^-rti^KmM^mK^nhntM^ 

[7] OT<£>Xfi^ti\ T^-xhmmrftlrZfoifc&wmjjm, 

(b) (a)xm^titc$Lfo&$c^irz>j:m, 

(c) (b)(D^^(DT^^h^tt^!|^L, T^^h^^^T^^ifr^jl^T 
3X@, 

(d) (cyvmfc&tvttififc&z* — ki-5dna^£^^— £r^i» A-r « x 

(e) (d)<D^XM^i#4li-3X@ 

[10] ^#:^^«B^^^,T=^^^^^4^^l!|^b^v^r^#mi:«^ [7] -[9 

[7] - [10] <DX ^tbfaKmwt&wmjjfe. 
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[12] &T(DJM&i£tt7zt~Xhtftfc<DX?y~ -^ife"Cfcot, (a)<DXfi<D 
(a) »S*^^tl.Xg, 

[14] te^-^k^t#:^sc(Fv)2-e^r^^#^^i-§, [13]^fBife(^^y— 

[0011] [g|l]— ^^L#:sc(Fv)2(Df^M^@^-rg|-efe§ 0 

[|H2]Mpl^|l,CHO*ffl«^ffl V >/cVA130 sc(Fv)2(DM^ttf¥ffi^)^^i-^ 
^^-efc^o VA130 sc(Fv)2*tMp B p^fflbfc 0 

[|H3]BaF3-human Mpl^ffi V ^cVA130fet#:(DT^^h|gttl¥tf CO^^^i"^ 

[0012] «§0jm, r^^vm^^mimK^^y—^y^m^wm-^ * 

[0013] ^^^^^^tt^ij^b, ^^^t^sr^r-r 

Mb, mm^mm-mw-x^b^mif^b^^ $cft<D$cm^ mm. 

[0015] ^mm t-*5v ^te^Li ^gfc^te, ^L^^^^b-e^o i&^it<D0^.v\ > 
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IJtn 



±LXli, Diabody^X«sc(Fv)2^-efc«9, #l£0*L<}2sc(Fv)2>ffc--Cfc5o 
[0016] te^^HbtfitffcEU ^ft^L#:(whole antibody, $|x.i^whole IgG#)(D— 



(VH) Xte/^t^MI Rj^fjii^ (VL) Sr^X-CV ^££iW*UV \ VH;£fcteVL(DT 

[0017] tfifoWrftcDMcfcMbVX^ Fab, Fab', F(ab')2, Fvm^if^t^X^o 
[0018] {£^^^f*<^#:»L/rte, Fab, Fab\ F(ab')2, Fv, scFv(iy^Ok 

^cn-f^Fv) , Diabody, sctFv^&^W^^^S^, 03;L< teDiabodyX 
sc(Fv)2-Cfc<9, #^$f*b<fisc(Fv)2-Cfc5o ^£5&{£5^t^lTO, ^H^^ 

[0019] Diabodyte, ^J^U^t^^m^V^— mXffi&Vfc^^^h (0iRfi£. scFv 

(P.Holliger et al., Proc.Natl.Acad.Sci.USA, 90, 6444-6448 (1993), EP404097^§\ 
W093/11161-PK Johnson et al., Method in Enzymology, 203, 88-98, (1991), 
Holliger et al., Protein Engineering, 9, 299-305, (1996), Perisic et al., Structure, 2, 
1217-1226, (1994), John et al., Protein Engineering, 12(7), 597-604, (1999), 
Holliger et al,. Proc.Natl.Acad.Sci.USA., 90, 6444-6448, (1993), Atwell et al., 
Mol.Immunol. 33, 1301-1312, (1996)) 0 
[0020] sc(Fv)2J3, 2-DCOmm^J^U^RXf2-DCOmm.^J^U^ : tV>^— ^XW&L^ 
—^B^V^-^^KVtMW-X^ (Hudson et al, J Immunol. Methods 1999; 231: 
177-189), #!l;Ui, 2o<Dsc(Fv)3ry^#— X^ir^tm^^i^mir^t^ 

mxfr& 0 

[0021] ^^ti^2^(Dmm^m^t2^<Dmm^m^comm~im^m^ri'r^ 
^(Dx^mmxm-<htix\^xhx<, Mx.u, zkT&xytzmm&mfz^tfrx 
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[vl] y^#— [vh] y [vh] y>-#— [vl] 
[ vh] y ^ — [ vl] y ^ — [ vl] y — [ vh] 
[vh] y — [vh] y — [vl] y — [vl] 
[vh] y — [vl] y ^ — [vh] y — [vl] 
[ vl] [ vl] y >jj — [ vh] y — [ VH] 
[ vl] y — [ vh] y — [ vl] y — [ vh] 
[0022] t-*5v vera, [vh] y^#— [vl] [vh] y>-#— [vl] <DieM£#-r 

3sc(Fv)2/$W3;L-l \ 

[0023] yv*— fifc^x^j^AUtsffit^^Ky^-, xte-a^Mt^ 

#jy^— (^(Jx.{^\ Protein Engineering, 9(3), 299-305, 1996#M) ^Hg^^y^ 

[0024] «iBj!^:^-c#r£u^y>^— te^TWy^— -e&3o ^^ku^— 

3§\ i— loor^y^, 0^b<{*5— 30T^y^, m^^<m2—i8T^ym (MK.it 
[0025] ^^Ky^-or^y^ia^j^LT«, m%.&. ^t^^&bb^W^^ 

Ser 

Gly • Ser 

Gly • Gly • Ser 

Ser • Gly • Gly 

Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Gly • Ser 
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Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

[0026] &mk¥®ys%—uk¥%mM) ra\ ^^(Dm$Kmnm^btix\^$m 

&\X-\£, N-fcKn^V^VW^K (NHS) ^^W^^/^^<1>— MDSSK If 
^ (^M^^^/fv» X*<]/— h (BS 3 ) , i^^-tT^ (^^^Wv^ynt 0 ^ 

— H (DSP), ^-t^ v'W^^/VT'Pt^- h) (DTSSP), xfky 

^y=t— /vtf^ (^^i/W5v^;W^-M (EGSh a^-iv^^a— /vtr;* Cx/v* 

X^i^^vVK^v^— h) (X/V^-EGS), W^S-WSElfclfi (DST) » v 5 

X/VaiWS' Wv^/HS^it (X/l^-DST) „ tf^[2-(^^>'W5:K^-^rv / ^/V# 
^/V^-dr>/)3z^-/v]^/k^>'(BSOCOES) , tfX[2-C*/V^^>W5K:^iX#/k 
y^-/V^-dr^) rc^-/V]^/V^^(^/V^-BSOCOES) Jfcift?fc«9^ r^^O^^Jf* 

[0027] ^#:$r>rX«^^b^£#3^te. #!lxJ^ 

£.f£ % Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and 
Horwitz, A. H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, 
A., Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986) 
121, 652-663 ; Rousseaux, J. et al., Methods Enzymol. (1986) 121, 663-669 ; Bird, 
R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137#f$) 0 
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[0029] fcMfctfcfrtt, (reshaped) fcHfefcflCfcfcffc**!^ £*L«\ th^<DRft?Lt!j^ 

#J£fi^!^^#<DfaMt£^^l!9:®(CDR; complementarity determining region) £r 

^htlXX^imW^fff ffiJK£t|§##EP WO 96/02576^&fft# 

[0030] A#ftj(£f3\ ^ty*ffiW:<DCDRtthin;ifc<D7U--J*y--?^i$ l (framework region; 

fr) b&m%girZ> ±5 fctWUfcDNAE?rj&\ CDR&t/FRp?^©*^*^— 

— i^!7— ^^<DT^/|ltrB&L-OfcJ;WSato, K.etal., CancerRes. (1993) 53, 
85 1-856) 0 

[0031] **?fcw.mfWkfcw.(Dcmma5., ^b^<D-hmmm^fh, m^Hmx 

r±x C y U C y 2. C y 3, C y 4£\ Li^teC k , C X ^ffli~5i^dS-c#5 0 

&*3, ^^^tMbifcfrSrf^KL^tJ:, FR)^>^ 
[0032] ffimz.m<Dfttttftt\1rZ>zbfc£y^ ttfc&mMU &^1rZ>z.bb*SffiXhZ> 0 

x, ^(Dmm^mm-mn'X^^^bKx^mir^b^nmxh^), mm 
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&^m/ft\^Wk^\zM\Z.%ahtlX\^mX-\-£, WO00/61739, WO02/31140fc£f) 

[0033] ^mm<D^v—^^m^^x^ ^m^tm^mm^mr , t^^tm 



n 



[0034] tot, 3^£t;#\ fcMk^&^<Z>T^^ie^J£mmU/c^{£, & 

[0035] ^^(Dfei:^:^^^^^^^^^:^^^ if© £5&^M£f&!&L-Ob <£V > 

[0036] St*iLti4, 09*.fi£, itiiH^Wft^T^y-, 1MMMVgig#:7r^— 

^L-, MxJ^:, Cooke BA., King RJB., van der Molen HJ. ed. New Comprehesive 
Biochemistry V0I.I8B "Hormones and their Actions Part Il"pp.l-46 (1988) Elsevier 
Science Publishers BV., New York, USA, Patthy L. (1990) Cell, 61: 13-14., Ullrich 
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A., et al. (1990) Cell, 61: 203-212., Massagul J. (1992) Cell, 69: 1067-1070., 
Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331., Taga T. and 
Kishimoto T. (1992) FASEB J., 7: 3387-3396., Fantl WL, et al. (1993) Annu. Rev. 
Biochem., 62: 453-481., Smith CA., et al. (1994) Cell, 76: 959-962., Flower DR. 
(1999) Biochim. Biophys. Acta, 1422: 207-234., I^^^g^, &fflfl&X^BUfflr^^ 

K^v^>y-xr^H^^^K^v^j(i994) mmtt,MM, B*)m$mfbti 

[0037] ±m^^rVJ— KMirZMcfo&ite^fob^Xl-Z, MfLfc thXte^^ 

y^n^^-^(EPO)SW#:, HbX^^^mnM^^— J»HiHG-CSF)^ 
f*, thXte^^hn^W^^TPO^Wf*, tbXte^^-f^y^^ft:, 
thXte^^Flt-3y#VK^Wf*, thXte^^JM^S^it^HX (PDGF) §: 
thXte^^MV^— ^mn^(IFN)-a, j3 ^^f£, thXfi^^^^^S: 
thX^>>^ft*/^XGH)^:^#:, fchXte'^^^^CM'^aL) 

-10^^, thX^^^^y^ilitMH^aGF)-^^^, thXlt-^V^&ik 

mmmm^ (lif) thx^^^#f*#sm*H^- (cntf) ^m^m^ 

&}?FlrZ>Z.bffi~?%Z> (hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR: 
D'Andrea, AD. et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga, R. et al. 
(1990) Proc. Natl. Acad. Sci. USA. 87, 8702-8706.; mG-CSFR: Fukunaga, R. et al. 
(1990) Cell 61, 341-350.; hTPOR: Vigon, I. et al. (1992) 89, 5640-5644.; mTPOR: 
Skoda, RC. et al. (1993) 12, 2645-2653.; hlnsR: Ullrich, A. et al. (1985) Nature 
313, 756-761.; hFlt-3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 
459-463.; hPDGFR: Gronwald, RGK. et al. (1988) Proc. Natl. acad. Sci. USA. 85, 
3435-3439.; hlFNct/jSR: Uze, G. et al. (1990) Cell 60, 225-234.^^0^, D. 
et al. (1994) Cell 77, 391-400.) 0 
[0038] ^^Mjl^MCfD^L-Cte, MHC class I^lJK (HLA-A, HLA-B, HLA-C, 
HLA-E, HLA-F, HLA-G, HLA-H) , MHC class II^jlJEC (HLA-DR,-DQ,-DP) 

M^MM^iW^Mtl^X^ #!l;tf£, CDl, CD2, CD3, CD4, CD5, CD6, CD7, 
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CD8, CD10, CDlla, CDllb, CDllc, CD13, CD14, CD15s, CD16, CD18, CD19, 
CD2(K CD21, CD23 N CD25, CD28, CD29 N CD30, CD32, CD33 N CD34, CD35, 
CD38 N CD40, CD41a N CD41K CD42a, CD42b, CD43, CD44, CD45, CD45RO, 
CD48, CD49a, CD49b, CD49c x CD49d, CD49e, CD49f, CD51, CD54, CD55, 
CD56 N CD57, CD58, CD61, CD62E, CD62U CD62P, CD64, CD69, CD71, CD73 
, CD95, CD102, CD106, CD122, CD126, CDwl30&2f^#tf 5ri^"e^5o 

[0039] ^mm<D^])— ^>sf^mK$o\ ^r, m^umWifoVf(DWt&'pt£\ ^m&ftn\z. 
[0040] ^mm<D^v— ~^jjm<D»^\<^-mm<D—' ot\,x, ti^fr^Ltis^^ 

Ik&thX^^^Mtfifo&tBW ^^X@^*DV^-Ci£^^b(^!lx.fi\ Diabody 
Xtesc(Fv)2) ir^^V—^^m^mf btl&o 

[0042] T^^h^\^<Dm^w^M^K^<D^mKx^n^t^mxh^o 

T^xhm&&w\ feists ^tfifo&mMu i%m-t% 0 ^©t^ wsT-8(D^t^m 
^m^^x^m^mm^^^xm^Rst^^i-^nm^miin^xm^m^im 

xm, ttmmn&mm^^/^&mirz^fcxfozM&ia-z, 
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^^mmx^m^m-fx^ \ mfkmrn^-i-^m-r^m-w-^mtx^xn, 

Mx.it, G-CSF^^#:, mpU neu, GM-CSFS^f;fc, EPO^^f^, c-kit, FLT-3#£r 
mf Z>Z.b&X^& 0 ^mfo&m^&S^tZM&b^X^ f?!lx.fi, BaF3, NFS60, 
FDCP-1, FDCP-2, CTLL-2, DA-1, KT-3^^#if &Z.btfX%& 0 

[0044] ^t<Dm, T^^hm^Mmir^izm^ ^^m^mti^xn. mmmi/xu 
mmtemkmm^mxfozmmmirz>z.b&x%z> 0 mz.t£. mm^Mceii free 

assay)(D^t® N «^(cell-based assay)(D^^ ftSM^mU. ^W-^mU^ 

v^i^-e^o Mmm^<Dmmtvxfe, mmRit^^<^m, dna, rna^m 

dna, RNA(Dititig N mm, #S£fflV^r^-e^3 o m^^i-M^mm^T 

xn, m^mmm^mt, m«\ i^f©iw/xttflw^f^ mm 
m&<Dmk, mmm^mik, nm^mi^ w^mtm^m^^^t^x^o m 

m^mrxcommxmmir^t^x^ 0 w^mttvxn, ^mwM^ 

mRNAM, Ca 2+J ^cAMP^(D^JiSrttf ^5S^®i, jNBJ&rt^^S*^:^ 
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&X%Z> 0 

[0045] ^b<D&mmm&mfeirzjTmbL.x^ mzfflmtt<. m 

&m&mmz7/vjrvi^?xfflfe1r%z.b&X%Z) 0 
[0046] ^^o^^^t^(^sa^^^^^^<^^<^^^t-J:9fT5^^Rr^-e*>So 09fc 

[0047] ^mmnT^^bm^mir^^m^mh^fcmmir^ tt&m<Dm& 
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Jfcwc, W&MtfiW-^— K^-5DNASr^tf^<^— SrffsRU K^*— Srl&^SB 

[0048] *mm<D-<??— tLxn:. wx-tt. ±mm&m3ibirz>wreria^ 

MM (#>Rfc?. JM109, DH5 a „ HB101, XLlBlue) &^A:»£if ®£^A:i:MH~ 

fcV\ (DMtVXfe, M13^^^— , pUC5R^<^— , pBR322, pBluescript 

_hfB-<^— (Dffcl^ $Jx.fi, pGEM-T, pDIRECT, pT7t£b*&mfbtl%>o 

[0049] ^mmfD^??— tLxtt^ mz. m^^^—^mxh^ 0 zsms<?9—bvx 

5&_hfE#t§fc^o{3;^^ 1§^£rJM109 x DH5 a „ HB10K XLl-Blueft£f<D;fc;J§§M 

lacZ^°P^e— (Ward£>, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427), araB^n^e— (Better^, Science (1988) 240, 1041-1043 K ititfe 

SB^<^^— 0#,^pGEX-5X-l (7r/Wi/T|fS) x TQIAexpress systemj (3rT^V 
IfcSBD , pEGFP, *fcr±pET(£©#£\ ^fc£T7 RNAtf?y^— if ^J^LTl ^ 
BL21 jW*LV S^/^f btl/5o 

[0050] ^/c, ^pp—ias, tfy^^\?frm<Dtc&<D->y^/vmp\&*$~£tix\ >-ot><fcv ^ 

o ^^^©^©^tft^V^/V'E^lirU'rtt, Alimony ^X^^S^^iir 

pelBv^^/VlB^'J (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379)^Kffli~ 

<d^?#— (DmAfe. m^umkx^sv&m, 
[0051] ^mmsi^izk, m*.tt. *^i©^-tLt}4, m^imm^M^m^^ 

— ($I;U£, pcDNA3 (-Y^tf hP^V*±§0^\ pEGF-BOS (Nucleic Acids. Res.1990, 
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18(17),p5322) x pEF % pCDM8) , (MX-ffi 
Bac-to-BAC baculovairus expression systemj (=¥ y^^BRL^t^) % pBacPAK8) 
S*^^|i^<^— (0a&tfpMHU pMH2) % W}!$0 1 >-1/^&MCD^*&<<?#— (fflx. 
(3\ pHSV, pMV, pAdexLcwh l/hn^/l^S^C^f^^— (fllfcii, pZIPneo) 
, W£M&M<7)^%L^?&— (fflz.lt, Tpichia Expression KitJ (>fVfcr hd^fV|±M) s 
pNVll, SP-Q01), fe#:0S^^ia-<^— (#!lxJ3\ pPL608, pKTH50) 

[0052] CHOlHJi^, COS^HJiS, NIH3T3|fflfl&^<Dt&^BI&-C<D|£!&£- @ ft£Ufc|§^ia* 

Mulligan^, Nature (1979) 277, 108) , MMTV-LTR^/n^tr — $ — N EF1 a y°n^—? 
— (Mizushima^, Nucleic Acids Res. (1990) 18, 5322) , CMV/n^-^- JfcifSr^F 

£ib^0;£LV\ i(DJ;5*#tt^tt5^^-i:Lt(i, #lxJi, pMAM, P DR2, 

pBK-RSV, pBK-CMV, pOPRSV, pOP13Jfeif^^{f btl& 0 

[0053] j&te^&^fem^m,^. fl>o, «rt-e<Diffc^-<D=it 0 — |$:<Dif ifrgSr 

tutm^^w- (pcD^^f) ^mmwr^m^mf bti% 0 mmm^t^x 

£LT, T5/^y=3^Kh^^^^— if (APH)at^. 
^vV=^— if (TK) }frfs^\ ^JM^^^T-^^y^V^h^;*:^ 

7— if (Ecogpt) jftte^* vWn^il^Sillf (dhfr) iSfc^Sr^tr^as-C^So 

[0054] ^&^*dv >t f*#cv ^\ m^^— &m^mmz.mAir% 0 -<^— 
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£.3kblXtiZm*$-%>Z.b&'ZtZ>o ffifcW^&tltfXDm^fe. in vitro*5j;rfin vivo 

[oo55] Mmmm^m-r^m^-, Mx.it, mmmm, mwm^, mwm^m^m\^ 
%z.b&x%z> 0 mwmmbvxit, Mx.it, choo. e xp . Med. (1995) 

108, 945) N COS, 3T3, ^mn— -x% BHK(baby hamster kidney) , HeLa. Vero. 
MMfa, ^tlX.fiT^y^7^^/^P#JWJ^(Valle, et al., Nature (1981) 291, 
338-340), h^tiMi^B^ Mx.lt, Sf9, Sf2K Tn5^£nibtvCl^ 0 
\^Xlt, CHO-DG44, CHO-DXB11, BHK/SWifif-fflV^^So fb^lffl 

~-(D-<??—(DmM^ Mz.it. v^m^/^y^^m, deae-t^^^Sc, 

^y?})y$y— ADOTAP(^<— Dl/tf— ^>vM\&*fcJJ) ^fflV^c^&, ^w^hnzH— 

[0056] #^^ai^^LT{i, ^J^.fi, ^j^T^-^#A(Nicotiana tabacum) E±3*<D$aj!& 

Ti3\ M\ f#J;t{5\ 1^#n^i?^(Saccharomyces)JS, #ilxJi, ^y%V^±X-±U 
tf (Saccharomyces cerevisiae) , l^^^nvfeJ^.'/}^^ (Saccharomyces pombe) x 
MVkW. Mx.lt, T^^/V^/VP, (Aspergillus) I, Mx.lt, T^^/^/V^ • ( 
Aspergillus niger) ^^tlib^TV 

II® (E. coli) , Mx.lt, JM109, DH5 a , HB101#^#(f hfl, ^<£>fi&, fe^^^^q 
hflX\^ a 

[0057] ^fe^*5V^T«^:v>-e_h|B#^J^^rl§#-r^o B tt£i-5DNAfcJ:»©te 

icm^fty^tftx^Zo Mx.it, mwmmtDm^mti^x , Mx.it, dmem, mem, 

RPMI1640, lMDM&flimirZ>^btfX%Z> 0 ^(D^, FBS, ^BU^Sk^ (FCS) ^©jfiL 
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fe5<DaW^LV\, m^fe. ^J30— 40°C-e^J15— 200B#^ttV\ &&\ZJ&CX 

[0058] — in vivo-CaKy^^KSrS^**55Ri:b-Ctt, #!lxJi, Mm$:®LRirZ>n%L 

[oo59] mm^m-r^m^. m^immm, msusib^LT 

f3u ir^f, fc^v\ ^v-^fflV^^i!^-e^(Vicki Glaser, SPECTRUM 

Biotechnology Applications, 1993) 0 ^fc, nf fLMW)^^V^#^, h^^v^— 

«\%Ji£^ @ l^i-^DNA^ ir^^^if-r^i^^fLYt^^H^^S^^^^y 



Jf #P$*3fc#)^ m^^^>^Yy>^^^y^ J r^\Z.^.m\.Xh <fcV> (Ebert, 
K.M. et al., Bio/Technology (1994) 12, 699-702) 0 

[0060] M^LTf*. m%.ltt<<=*&m^Z>Zb&-?%Z> 0 ti^^m^M^, n tfy 

^(^^^(^^^^^^(^^{^^^^^^^(Susumu, M. et al., Nature 
(1985) 315, 592-594) o 

-a\ n^b-r^w-^— K-r^DNA^ft^iaffl^^— , ^^pmon 53o^# 

Ab, ^©-<^- ^T^n/^^y^i^-^^Tv^^^^(Agrobacterium tumefaciens 

)(Di5^^^yrtc^Ai-§o zl<ds*ptvt&*s^ Mfttz. ^a^-T-r-?/** 

^(Nicotiana tabacum) lOSIfe^^^ ^s<^<DM£VBrM<D#ifc&%Z)Z.bt)>X%&( 
Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 131-138) 0 

[0062] ^KxvmbtifttfifcttL, m±m%&ft~£.fcfemm?\~ (mm^bi ^mmu 
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b&XZZo 

[0063] vn^rWyy^— bVXfe, m^Ty^^-^—yn^Y^y^—^ 

^\-yyy><—, myK^y^h^y^—, ^f/^MM, m^y^h^yy^—, W.My 

n^Yy*?y^~^iP>^\'fhtlZ> (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 
Spring Harbor Laboratory Press, 1996) 0 ZJChh^yn^rY^yy Wfeyv^Y 

tfyy^—, ^x.^hplc, FPLcm<Dmffiyv-^byyy^—&m^xft?z.k&xtz> 

4^C^^mifhth^o Mx.lt, 7°OT^yA^ffiV^7isiLt, Hyper D, 
POROS, Sepharose F. F. (Pharmacia)^^^(f hfrl%> 0 

[0064] &3b\ ^(Dmumxit.mMm^m^^^yMBmmm^m^^tKx 
x&& 0 

te&*mmmz^^x$\m£nfc.^x<Dftft&mx-m-±, mmtvx^mmm^ 
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[0066] mmmKm<5\^x^^m^KMi^mcmmir^ 0 

[0067] [MMim^ t7LthM P mf$(Di / Em 
1.1 Mpm$LBaF3%®B&W<Vffl[±r. 

^fiz:^fofc 0 ^RfchMpl cDNA (Palacios^ Cell 1985;41:727-734) 
(GenBank#NM_005373)^PCR^J;«9iii|iSL. pCHOI(Hirata^ FEBS Letter 1994; 
356 : 244-248)(DDHFRitfc^^5lg|M3L ; ^I^U HEF-VH-g y l(Sato^ Mol 
Immunol. 1994 ; 31 : 371-381)(DNeomycin»tt]i:'fs^^iaf M5L^#Ab/c^|i^<^^ 
— P COS2^n— — pCOS2-hMplftill^r«^L-fc 0 
[0068] MLfc#^^^- (20 g)^PBS^^^L/cBaF3^fflJiS(lxl0 7 cells/mL) f^^U 
Gene Pulser ^^-^^h^tlPx.. Gene Pulser II (Bio-Radf±§!|)^fflV>-r0.33kV, 950 y, 

BaF3|0Jfelng/mL ^^^^—^^^3 (J^T^ mIL-3, Peprotech|±M) ^ 500 n 
g/mL Geneticin(Invitrogen|±|KX 10% FBS(Invitrogenf±$^^tPRPMI1640i#:l& ( 
Invitrogen|±M) ^P;tTMCU thMpl3§J&BaF3£HJ§&tt (^f, BaF3-human Mpl) 
^#VlL-/Jl 0 Ing/mL rhTPO(R&D|±M\ 10% FBS^"ti'RPMI1640i$:feti3£: 

[0069] 1.2 Mpl^iaCHOlHJ^ttOW tL 

Flow Cytometry^fflV>fc^^Mffi»lffl^^#^fc*(-, ^ftMplitfc^- 
^?ii-SCHO|0Ji^(D#AL^to^ o teCfetC pCXN2(Niwa£>, Gene 1991; 108 
: 193-199)(DHindIIlMit-pCHOI(DDHFRjtfe^-B?aMi^#AbT, ^^L^?? 
— pCXND33rf|^L7t 0 pCOS2-hMpHulU pCOS2-monkeyMpl!ull3oJ;U : 
pCOS2-mouseMplIull^^§y f^bT, His-taggS^lJ^'a t?Primer^fflV ^TPCR^i^ii 
ipMLfc^g-Mpljt^^-^pCXNDS ^>^L. X pCXND3-hMpl-His*5 =fcU? 

pCXND3-monkey Mpl-His£r;ft|gL7c 0 

[0070] (25/ig)^PBS^^^b^CHO-DG44^aj^(lxl0 7 cells/mL) 

?M-n-U Gene Pulser^^yMwfjnx., Gene Pulser II (Bio-Rad|±S)£rfflV^T1.5kV, 
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25 ix FD<D&-M£W^X&tia7Li£o ^WhnxK— iXa^S^J^itfc^-aSAL 
fcCHO^ffl^^500 ju g/mL Geneticin, lxHT (lnvitrogen|±§!0^'a"tr CHO-S-SFMII 
i$ift(Invitrogen#M)^n;tTM#tU fchMpl^JaCHO&ffllfrl* Q^Tx CHO-human 
Mpl) &£Tfy-/VMpm?&CHOmfi&$i (SXT, CHO-monkey Mpl) ^Lfc Q 
[0071] 1.3 ^2§MfchMpP$^/^JC<Df$M 

[0072] thMpKD^BJ^^^^ (Gln26/^ibTrp491) OTfcFLAG^^tt^nbfcitfc^ 
fNSLL^ pBACSurf-1 Transfer Plasmid(Novagenf±M)<DPstI-SmaI$lM:te#AU 
pBACSurfl-hMpl-FLAG^^MUfCo ^V^T, Bac-N-Blue Transfection Kit( 
Invitrogen)^fflV^T, gCOpBACSurfl-hMpl-FLAG^Sf9|fflI^^2gAb/Co i£#3 

[0073] #k*V^II±ffr«rfflV vt\ ^y(D £5 ^^St hMpl^^lC^ MLfc Q ig 
^_L?# £rQ Sepharose Fast Flow (Amersham Biosciencesfb^M^^^itrfci^^ 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)^fflV^T|§ 
tfjbfco l§trj?feFLAG M2 - Agarose (SIGMA-ALDRICH|±M)t-K^£-^fc1£^ 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)^ffiV ^XM^t'o Hl*> 
\Z.IM Tris-Cl (pH8.0)^J:<9 cp^Pb, PD-10 column (Amersham Biosciences^!!©^ 
fflV^, PBS(-), 0.01% (v/v) Tween20^g^^f ofc 0 ItMbfc T5T?§MMpl^>v-^ 
R^shMpl-FLAG £ffci-5 0 

[0074] 1.4 thMpl-IgG Fcii£^>v-^ff(DMM 

thMpl-IgG Fcgfc^^^ff ^fc^f3Bennett^<D;^£(Bennett^ J.Biol.Chem. 
1991; 266 :23060-23067)^t£oTft^Lfc 0 thMpl<D$BJ§&^J:l$(Gln26^fbTrp491) 
^=3 — Ki-^^^E?IJ^rt MgG- y 1 (DFcfS^ (Asp2 1 6 i *9 <D T#fE<^i$) $T=* — K"t* 
5*£^E#U3*J|£U 5**£8Bl£Fusion Linker^b-CBstEIIIB^lJ (T^y^Val-Thr) ^ 
#*PLfc 0 v^^/HE^te, tMgG H^BT^^^(D^>7V^°^-Kl9T5y^^ 
fflbf'o #e>tb^:thMpl-IgG Fcgl!^^/^JfMfc^pCXND3^n— 
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pCXND3-hMpl-Fc^BHLfc 0 
[0075] f^MLfc#^^— (25/ig)^PBS^^^b^CHO-DG44^ajiS(lxl0 7 cells/mL) \C 
Wi-a^ Gene Pulser^^M^P;!, Gene Pulser II (Bio-Rad|±S)£rfflV^T1.5kV, 

fcCHOrftt 3:500 ju g/mL Geneticin, lxHTSr^tfCHO-S-SFMIIj#fi6^*P^.-C3lfe 
U shMPL-Fc^JaCHO^HlM (CHO-hMpl-Fc) V£bfc 0 
[0076] #e>*l,fcJ#j£_h?jt V v-C, ^T».£5 ^thMpl-IgG Fcj»^^*®3tf&SIL 
fc 0 £&^_Lti£rQ Sepharose Fast Flow (Amersham BiosciencesftSDlcl @£^$-fr;fc^i 
^ 50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)£rffiV ^-C$£ 
tUbfc ^tii^^rHiTrap proteinG HP# 7 J* (Amersham Biosciences^^) ^Mi$ 
^fc&K, 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^fflV^ 
-OgtfJLfco ^rfj^, WbK\U Tris-Cl (pH8.0){^J:«9i=PfPL, PD-10 column 
(Amersham Biosciences|±M)^fflV>T, PBS(-), 0.01% (v/v) TweertfOlCfilfcSrfTo 

[0077] 1.5 shMpl-FLAGtD^^^U^^/UK^-^llgt 

MRL/MpJUmmCrj-lpr/lpr^^(i^Ts MRL/lpr^?^ 0 ^c^-y— /V^-y/^— j; 
^IfA^fflwr, 8M^J:t)^5SSrM^U^o ^Jdl^^lOO/z g/2E(DshMPL-FLAG 
^^n^^h^^Tv ? oL/^^h(H37 Ra x ^fh^'T^y^y^ftM) ^Dx., rc-^/k 
v^aWbbfc^O^T^^-^-bfCo ii*P^Sf*50/z g/|2E(DshMPL-FLAG^^n^^ 
r-^F^Tv^/^h (^h^-rV^^^y^J^) <^jpx., ^/Vv'a lsfcU1ti><D$: 

^T^^^-bf'-n-ffeiHl^^^to^^^aEE^^fb, 50 At g/|2EC>shMPL-FLAG 

P3-X63Ag8Ul (P3U1, ATCC £«9MA) £^^j||Jjg^j§£^J|^7^ Polyethylene 
Glycol 1500 (Roche Diagnostics|±M) ^MK.^hU^'ir^ tKX'OM^M-a-^l- 
ofc 0 SB £«9HAT*ti&^fflVvrilgt^ffV\ j;^_h?f ^fflV^TshMpl-FLAG^fc 
^hMpl-Fc^@tB^b^^/7V— h^ffi V >fcELISA*3 J;tj«BaF3-hMpl^ffi V ^fclB 
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[0078] 1.6 tfithMplifLfocDMtir 

ffifoMS. tZY s r$L K r&X IgG (gamma) (7YMED#M)bT/l'Jj})7*X7T&—1? ~ 
■Y^tft^tyX IgG (gamma)(ZYMED ; i : ±M)?rfflV^fc^^IgGi^>'K-fiy^-ELISA^rfi 1 V^ 
, IsotypeCO^L-V^rfflg^Lft:^^^^— Ri^Lf. GraphPad Prism (GraphPad 
Software, USA)£ffll ^Tltftl^ffr&U ttfoM&<7>$:W-%:ft<>fc 0 

[0079] ^t#:OT-ry^7°^, T-ry^7°#MW^^^#:^fflV^fcfei^#^ELISA 
^"C^^b/Co hMpl-Fc^l m g/mL£/£3£5 ^coating buffer (O.lmM NaHCO 

3 

( P H9.6), 0.02%(w/v) NaN )X^r%ll,tch<D&M?L, 4°C^-C— t&SJ^U =3—7^^ 

3 

Lfc 0 Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 0.05%(v/v) 

2 

Tween20, 0.02%(w/v) NaN , l%(w/v) BSA^Ty^^y^S^Tofc^ ^47* 

3 

UR— ^(D^^±M ^U-?l£fm$kW:^fCo Rinse buffer (0.05%(v/v) 
Tween20, PBS)^-C^^L^:#. Alkaline phosphatasef|ls$LfcT^y^f:7°#^l^ 

iXtfiW&MX-, ^UXl^mMM^fc 0 ^-fe{iSIGMA104(SIGMA-ALDRICH|±M)^ 
lmg/raL^^i? ^Substrate Buffer (50mM NaHCO (pH9.8), lOmM MgCl 

3 2 

Ubb<D^ffiV\ 405nm<Z)^)feJ^Benchmark Plus (BioRad|±M) KXM^tlo 
[0080] shMpl-FLAG^oit^hMPL-Fc^^fi-^l^^^ttfi, ELISA^ <£«9fNffiLfc 0 *i§5iL 
fcshMpl-FLAG^oit^hMPL-Fc^rl n g/mU^SJ^-^^N'^U Diluent 

buffer Kxy^v^^mm&ft^t'o /M^yK— ^(DmW:±M &M?t, ^nxm 

PTOgLfc^L Alkaline Phosphatase^liL/c^5^:^r>^IgG^L#:(Zymedi : ±M)^Px.^ 

±M^mtmm^m^n<>t'o m^xmmm&&^tcmz405nm<Dm%:m&m 

GraphPad Prism^fflV^-CEC W.^%\^\Jt. 0 

50 

[0081] CHO-human Mpl^cfiCHO-monkey Mpl£[aJI|3lU lxl0 6 cells/mL(C^§J;5^ 
FACS Buffer (1% FBS/ PBS)KMMl^f' 0 100 /z L/well£&3 J; 5 Multiscreen 
(Milliporef±§!i)^S£U m^mm^Xm^±^^^o 5 ix g/mUzfj;%£?\C 
^Lfci^ii?*^];^ 7k±KX30^-mRft^fc o M^FACS buffer^-Cl[U 
?fe*£U FITCtlf^^t^r>^IgG^L#:(Beckman CoulterfrM) Sr^JPU 7K_h^T305> 
^SJ^$^rfc 0 500rpm-Cl5^3ft'kU -htft^K^ FACS Buffer 400 n UZ. 

§8i^U EPICS ELITE ESP (Beckman Coulter)3rffll^Tyn—lM MHJ— ^fTofCo 
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fifc£ttgL3te (forward scatter) &T^{Bl^t5cSL3fe (side scatter) ©fc*I^9 A KX^M 



^— o 



[0082] Mpl-FcSrH+BfbUfcTV— h^ffiV^fcELISASoilFCHO-human Mpl, 

CHO-monkey Mpl^fflV^fcFlow Cytometry ^i^^-^^ttfPtf^i^, MplfcjBN^ 
•f" * f-/V^Lf*VA130, VB16, VB157^#L-fc 0 

[0083] 1.7 ^fchMplifcft:<£>i|**gi 

_L?f £rHiTrap proteinG HP JjyJ* (Amersham Biosciences|±|S0 ^^f^itr/c^^ 
0.1 M Glycine-HCl (pH 2.7)^^-a§trjUt 0 ^t±i#, 1M Tris-Cl (pH9.0)^J;«9[i: 

[0084] mifofiW #LthMpl—^mirifc(Di / Em 

^ji^tfo^mcxv— ^mtfifo^m^LZk&mm^f'o ^TfdftthM P i£i#:vAi3o 

2.1 feithMpl^L#:BT^J^<D^in— 

fehMpl^L#:^^i-§/N-r^yK— ^i«9ttt±]bf'Total RNA^fflV^-C, RT-PCR 
&^ioTiiit>Sbfc 0 Total RNAte, RNeasy Plant Mini Kits(QIAGEN^±M)^fflV^T 
lx 1 0 ? »(D/N-r^y K— v J: «9tt ft bfdo 
[0085] 1 /z gCDTotal RNA^KfflLT, SMART RACE cDNA Amplification Kit ( 

CLONTECH|±M) £fflV vt. ^^IgGl^^^ie^lJ^tSMW^^y^^^ 
^-^•KMHC-IgGl (ga^lj^^-: l)*fc«^^ k m^^E^E^JfcfBMftJfc^ 
^y^^W^Kkappa (IS?IJ#^- : 2) ^ffll^T, 5' ^MlJ*^»lf>t^±ii|>Mbfc 

[0086] PCRSJ^^^(50 ju L)<z)|a^^r^:^^i-o 

5 ju L<Z) 10 X Advantage 2 PCR Buffer, 
5 ju LCD 10 X Universal Primer A Mix, 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 
1 ix LCD Advantage 2 Polymerase Mix 
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(U±<Df$frm >T tt^CLONTECH|±M) 
2.5 /z L^fe^^M^ 

lOpmoleCO-^^^-y^^U^-^-KMHC-IgGl^fc^kappa 
[0087] i£t£^mM4^tt&<Db33*)"1*3bZ>o 

94°C/5#f^ , 72 < C/3#Hg<£>lW/V£r5 him 

94 0 C/5#f^, 70°C/10#P^ 72°C/3ftm<Dy-4?^&5mR1&, 

94 C C/5#P^ 68°C/10#P^ 72X:/3ftm<Dy-4?/l'&25\mRm. 

[0088] PCRH^fSQIAquick Gel Extraction Kit (QIAGENf±M) V Tjf ^^Vk 
d^WSSib^L^^ pGEM-T Easy<^— (Promega|±$£) -^n— ~ >^"Lfc 0 ££>^ 
ABI 3700 DNA Analyzer (Perkin ElmerfiJ^ffiV^^SIfi^J^SLfco ^n— ^ 
^bfcVA130 H^Bl^fJi^(^T^ VA130-VH)(D^*IS^J^IB^J#-^-:3, 
^BB^J3rBB^J#-^:4, *5itJ«L^Br^^^(WT^ VA130-VL)<Di&SBB^J£rBB^J 

[0089] 2.2 ^ithMpl^^Diabody^Ji,^^^— <D{^M 

ST^/Mld^feJfeSyV'*— ga^!j^rfflV^cVA130— #§iFv (£AT. VA130 Diabody)^ 
=3— Kf SaMS^fiiU VA130-VH^r=i— Ki~5iit{3^<£>3' 7^:fcJ;WA130-VL£=» 

— Ki-53S^<D5'7l^S^(Gly Ser) fl^jGfcsy:^— «r=i— K^5*££ffi#J«rtt;&P 

4 1 

^-frfcite^-^ov^-c, ^^pcr^^t^ ii©u jSigt-s^iu^flMeL 

[0090] VA130-VH(D IfajT?^-*"— VA264-feco (BB?'J#^- : 7) f3\ EcoRIflMfcSr^i-S «£ 
5fcfl9!tf*U VA130-VH(D#^^ B 7^^-VA264-rL5(ga^!j#-^:8) f3u VA130-VH 
©C*ffi^3- Ki-5DNAl^N^/y^XL % £>o(Gly Ser) d^fifeSU^— «r=i— 

4 1 

Ki-§^^Ba^J^^)U?^VA130-VL<DN^«^r=3— 

*^E^J&^Tt~5£5 fcRtfUfco VA130-VL(Dtff^-^-r^— VA264-fL5 (BB^lJ# 
^: 9) fit, VA130-VL(DN^S^=3— Ki-^^^BB^IJ^fet/^ (Gly Ser) d^fe^Sy^ 

4 1 

# — ^3 — Ki-^^SBB^J , VA1 30-VH<£>C^$g£r=i — K*f 54S^E^!IS:^rt"5 £5 
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KWtfYVtto VA130-VL(Z)#^-^7^^— VA264-rflag(IS?lJ#^-: 10) H\ 
VA130-VL<DCt^ISS:=»— Ki"5DNA^M'^ r !J^XU ^OFLAG^ 
(AspTyrLysAspAsp AspAspLys/ia^lJ#-^- : 1 l)£r=i— K-f-5ittSB#l£r#U ££>t£ 

[0091] H— PCR^*5V>-C, VA130-VH*5j:I^y^— E^J£VA130-VU3«fc - U*!J>';*/ — IS 

5 At LCD 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-=--yb<DDNA^])^9— IfTaKaRa Ex Taq 

10ng(DVA130-VH^fc{*VA130-VLit^^-^r^"tfpGEM-T Easy"<^— % 
10pmole(D-^^^-y=f^^W^-^KVA264-feco, VA264-rL5^fc{*VA264-fL5 N 
VA264-rflag 
[0092] iifrRj&MMgiflrnfc&b&Q-efrZo 

94°c/i5#r^, itPcnfrm^-y-^/vtemmg., 

94 c C/15#Rg, 68°C/2^m<7)^-4^/^2SmRm. 

[0093] j^400bp(DPCRS^£rQIAquick Gel Extraction Kit (QIAGEN|±M) ?rfflV^"C, T^f 
n— ^ jV^hmmJ-dik. #PCRM^»— SB£fflVvrWT<^J:5fc^PCR£?? 

5 At LCD 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^-^5/h(DDNA^y^^— ifTaKaRa Ex Taq 
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10pmoleCO^^^-y=fX^U^-^-KVA264-feco, VA264-rflag 

[0094] ttfcj&MM4kf¥tefc<Db&Q-efoZ> 0 

94°C/ 1 5f)>m . 72 < C/2#|ffl <D ?/V&5 

94°c/i5#ra, i(fc/2^m<D^^;v^mBM.. 

94°C/ 1 5f)>m . 68°C/2# 55 <D 1M^£28 mWM. 

mk K^mm^72°cx5^-mmmvfc 0 

[0095] ^800bp<DPCRjg$j£:QIAquick Gel Extraction Kit (QIAGEN|±®) ^ffi V vf, TiS 

W^±M)XWt\JzAk\^, QIAquick PCR Purification Kit(QIAGEN|±M)^fflV^T 
ItMU pCXND3^^n— pCXND3-VA130 db3rff^Lfc 0 
[0096] 2.3 ^fcbMpl^#:sc(Fv)2^il^<^— (Df^M 

VA130i^(D2o(DH^^^^^^J;tK2o(DL^BT^J^-a-tP^:^^L#: 
[sc(Fv)2]^^i i -t-§^ !, ^5KWMi~^f'^^-^ Bfr3ZE®pCXND3-VA130 db^ffiV^ 
X£XT<D£y\CPCRmz.£<OBMLt'o sc(Fv)2MlS^«^ii§@^ol^-C, Hl^ 

[0097] f3C#)^ VA130-VH^r=i— Ki-^iftfs^-^S'^S^iWAlSO-VL^— Ki~§ 
jt^^S'^^lST^y^^^y^— (Gly Ser) Ki-£^ffi^J£tt 

4 3 

bfc c ^<D«^ai@^*5V^-C, 2W^<DZf^4^—&W^WL%\\sfc- 0 VA130-VH<D 
felT? 1 ?^— sc-rL15 {~?y^( "V — B, IS?IJ#^-: 12) te, VA130-VH(DC^^=3 — 

K-r£DNAi£/M':/y^VXU ^o(Gly Ser) ^j^y^— Sr=i— K"f 5*£^BB 

4 3 

^J&W^VA130-VL(DN^#g£=t— Ki-^DNAlcl^N^yy^Xi-^^^E^I?rW 

£5 ratfufco vAi3o-vLcDtf)^^-r^— sc-fLi5(^^-r-^— c, 6E#i#-^: 

13) fc\ VA130-VL(DN^i^^=i— Ki-^i^^gB^J^^t^^ (Gly Ser) frtb)&&})±'% 

4 3 

— ^3 — F-t&mm&m . va i 3o-vh<dc^£=3 — ^i-^mmm k 
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[0098] M^PCRiC$3\ , VA 1 30- VH :Jo <=fc Tl^y X# — SS^'J <h VA1 3 O-VL^o XXfV >"$J ' — IB 

5 /z L(D10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^-^5/hC0DNA^y^7^-ifTaKaRa Ex Taq 

10ngCOpCXND3-VA130 dK 

10pmole(D'^^^-y^^W^-^ : -KVA264-feco(^ 0 ^^— A), sc-rL15^fcte 
sc-fL15, VA264-rflag C/^-Y^—D) 

[0099] ^tz.R^n&^wm^'Dt^'oxh^o 

94°c/i5#r^, 72°c/2ftm(D-y-4?/v&5\mRm. 

94°C/15#R^ l<fC/2ft W\<D^ ? /V^smmM., 
94°C/ 1 5#Pb1 , 68°C/2ftm<D-y-4?/^&28\E}Rm. 

mk \z.m^Mm^i2°cx^wmut. a 

[0100] ^4OObp<Z)PCR04^QIAquick Gel Extraction Kit (QIAGENf±M) SrJB V >T , T33 

PCRMJ^^^(50/z L)(D|fi^^^t-^i-o 
5 ju LOO 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) . 

2.5^-^5/hCDDNA^?y^7^-ifTaKaRa Ex Taq 

1 ix L©I- PCR0^) (2^ffiEK 

10pmoleCO^^^-y=f^^W^-^-KVA264-feco % VA264-rflag 

[oioi] ^s^tait^^^^^^^-e^o 

94°C<D!flW?&S^T30#P^ 
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94°C/15#5g, 72 < C/2#|ig<£>1M' : ?/V3r50H1I 
94°C/ 1 5#ra . 70°C/25> ^ <£> 0Hf^ 
94 C C/15#R^ 68°C/2ftm<V-y-4?sl'&28\B\Rm. 

[0102] ^x)800bp(DPCRS^^QIAquick Gel Extraction Kit (QIAGEN|±®) V vt\ T# 

n -^W^iSUci , ffl MlfiEcoRl (^jgattfcjfi) *3 J: WJ P»*Notl 

?g3tl±M) ^^fcbfc^ QIAquick PCR Purification Kit (QIAGEN|±§£) ^fflV^T 
*fMU pBacPAK9(CLONTECHttM)^^n— pBacPAK9-scVA130^f^M 

[0103] tftf^ pBacPAK9-scVA130OPvuII§|3^^#Ai~^if>H"?rf^^bfc o "t^^N^c 
S/^&tfcVA130-VH£VA130-VL£(Gly Ser) d^feJEjfeSy^— -CaS^UfcT^y^ 

4 3 

^=3— Ki-5it{s^^, $e>lCVA130-VH©N^SS^3— Ki-^itf^^ (Gly Ser) 

4 3 

*5»f>H-efc5o iftmflxf 3 ?^— ^mt^m$Yu pcrs^^t, ^mx-z^ 

MlsfCo S ftptf/ttf)^:^^— Fv2-f (^^-E, IB^J#^:14)^ 

iupvunlfwasr^ru VAiso-VH^s'^Mijoga^ij^o^^^^ff-Lfco @ W$r>t 

©H^/^-Y-v— Fv2-r(7 P ^-^— F, BS?IJ#^-: 15) {2 N VA130-VL<DC7fdffi£=t— 

Ki-^DNA^/N^^y^VXb, /^o(Gly Ser) a>£>/&5 Sr=»— K"t"5*£SE 

4 3 

^J^^t^^VA130-VH(DN^S^— Ki-^DNA^/N^y^VXi-^^^IS^J, 
^PvuII$M&^ri~5J:5 lEKthUfco pBacPAK9-scVA130^ttM^bT, J^T»£5 
^PCR^fofdo 
[0104] PCRSJS^S(50 At L)<7)j!!&JE££r#c&;:;^1- 0 

5 m LCD 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 

2.5^-^yh(DDNA2Ky^— ifTaKaRa Ex Taq 

10 /t gOpBacPAK9-scVA130. 
lOpmoleCO-^^^-y =/ ^^W^~^KFv2-f, Fv2-r 



WO 2005/056602 



29 



PCT/JP2004/018499 



[0105] itftBJ&MM0iflrte?k<Db*5*)'e3bZ> o 

94°C/ 1 5# m ^ 72°C/2^Pe5 ^lM^/^5 0® 
94 , C/15U>ra, 70 o C/2^^»^-r^^5HI^, 
94°C/15#5^ 68X;/2frffl<D-y-'(?/V%28m%M 

mk \z.m^um^i2°cx^wmut- a 

[0106] fa8OObp<DPCR0<&£rQIAquick Gel Extraction Kit (QIAGEN|±M) V T^f 
V—XSf/VfrbffiWstc^ pGEM-T Easy^^— (Promegat±§£)^n— ^>^L 

fc 0 ^e^j©*s«, mmmmpvuiimmm±m)xm^fz.m^ n#)Wr)t& 

mm^t'o pBacPAK9-scVA130^$IJRB^mPvuIl(^itl±M)'e^^bfc^^, 0 
I&LfcK/t^ag^U pBacPAK9-VA130 sc(Fv)2^^bfc 0 fl^Ut-^*— &f&| 

p»^ecori (mwm±M) 33£Tfffl mmmnoti &mm#M) xmitx^tm ^ 

QIAquick Gel Extraction Kit (QIAGEN^M) £rfflV^, ^1800bpO$r>f ^Tytfn— 

|g?f^<^— pCXND3K?v— ^y^L, pCXND3-VA130 sc 

(Fv)2Srf^KUfeo 
[0107] 2.4 i^fflfl&^fflWdjLthMpl— ^ITOofi 

CHO-DGM*Sai^^fflV^c^*^^#:(D^^^JJSt*(Df^^(*^(Dj;5^b-C 

fTofco Gene Pulserll (BioRad|±M) ^fflV ^fc^W^hn^U— ^aWi^i^itfe^- 

2* Abfc 0 3£^<:^— (25 /z g) £PBSfO«LfcCHO-DG44jNBJ§&(l X 10 7 M&/mL 

)<D0J5mL&m&Vfti><D&fo_k'?10frffl%iMV, ^^M-#Lfc^l.5kV, 25 

— v-3^Ma$tV^fflJ^^, 500 ju g/mL Geneticin (Invitrogen^rJSO ^a"tP 
CHO-S-SFMIIi^M (lnvitrogen|±$!i) lCj)\}X.Xmtkl^ ^glCHO^J§ft$:^|f 3£Lfc 0 
VA130 sc(Fv)2«, ^©^fe-e^S^llfflJitt^i^OMlS^lSLfco 

[0108] cos7«^ffl v ^fc— jfmtfiW-v)— K^xn^fc 0 mm^^ 

— (10 n g) £PBSi^^LfcCHO-DG44ilHJ3& (1 X 10 7 |BJ3&/mL) <D0.75mL^M-^b7h 
t>(D^7R_h-ei0^^?piPb^ ^^M-#U^^1.5kV, 25 ix FDcD^i^T^/V 
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Jft£\ 10% FBS^tpDMEMj#Jfi(Invitrogen|±M)^^PX.s — ifet&ilUfc^^ PBS 
"eft^^^CHO-S-SFMIIi$ite^Px.T^l3 0 P^i^Lfco VA130 Diabodyte, ZLCD 

[0109] 2.5 i#*_h?# cp(D^ithMpl— ^MtfCfoOfeA 

Zf^^^^M^M^VXM^fCo i~^t?^BIAcore2000(Biacore|±S)^Sensor 
Chip CM5(Biacore#:M)^fe^bU ANTI-FLAG M2 Monoclonal Antibody 
(SIGMA-ALDRICH|±M)^l^'o'L.fc 0 ^3g5mL/sec^lMS<^1^:7V^i)fDU 

#t±JLfc 0 Diabody^oV^-C(D^2p D B Df*^ dbl2E10(WO 02/33072:}oJ;tAVO 
02/33073#M)^fflU sc(Fv)2^oV^'C^£pD R p^^^lCJt{^«^^ol2E10 
sc(Fv)2^ffib^ 0 
[0110] 2.6 £iMpl Diabody:JoJ;LF— ^BtfiW-<DWMi 

VA130 Diabody^^,COS7|BI^S)§V >4 ('iCHO^BIScOJ;#^_h^ ; §r N 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20^^f^bL-fcAnti-Flag M2 Affinity 

Gel (SIGMA-ALDRICHttM)^-^-^^^ 100 mM Glycine-HCl(pH 2.5)XW- 
t±}£-£rfc 0 MttiMftfe, jK~hlZ-lM Tris-HCl (pH8.0)-ecp^P^fV \ HiLoad 26/60 
Superdex200pg (Amersham-Bioscience|±^)^77^^ffl V ^Xtf/^SiULPv^b^yy^ 
— SrfTofCo ^f/V^M^n^rb^yy^— ©^7r-tt, PBS, 0.01% Tween20^(£ffl 

[0111] VA130 sc(Fv)2^JaCOS7|0Ji^$)§V^{iCHO^ai^(Dl: ; g-#_h?t^Diabody|tM^^I 
-itttff^ofco ^-ftM^5/^^*5V^T, Diabody&^UMFv^lftS^ 
SDS-PAGE*5 ^I^fetFlagfeif* (SIGMA-ALDLICH|±) V ^Western Blotting^ffl 

ttm, ^pf^^LaemliO^^^pCTm^^lljb, i^v— ^UU 

7"yh7~J>V— X%±&XstM^ Diabodye^, Ji^tf-h©5^Mi^28kDatc:, 
sc(Fv)2-e«, ^d4t_h»^*^58kDat^ -^tL"^^— (D/^K^m^ttfco 
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[0112] 2.7 Flow Cytometry ^J;££ifchMpl— &m&ifo<Dlfe<&m&<DWiR 

CHO-human MpL CHO-monkey MpUoJ^CHO-mouse MplSrEUDtU lxlO 6 
ceUs/mLl£&5«fc5f£FACS Buffer (1% FBS/ PBS)i^^Lfc 0 100 n L/well£&5 «t5 
^Multiscreen - HV Filter Plates (Millipore#:M) S^rfr&U i£'frlftfN£T_hft£rBfc 
ScLfc 0 a*S©Diabody*/tttsc(FV)2SrJn^.. 7K_h{-T30^^MJ^$^:fc o £flJ3&3r 
200 /z LCOFACS buffer^Tim^^U 10 n g/mL<£> ANTI-FLAG M2 Monoclonal 
Antibody (SIGMA-ALDRICH|±M) ^»JU 7!fC _b^"C30^KHJS$*^io 

[0113] #{£200 ju LCDFACS buffer^T^BJ^^rlHI^^b^, 100f§#f^Lf'FITC^f^^L 
-^•>^IgG^L^(Beckman Coulter|±§!i) SrSft&PU ^-h&-T30£f^j££iirfco 
f^S'kL_h?#^|^€\ FACS Buffer 400 ju LfcSSSBL^ EPICS ELITE ESP (Beckman 
Coulter|±)^fflV^TFlow Cytometry \Z.Q£Wz_ 0 fu^f^L^ (forward scatter) ^tWW 
#fcSL3fc (side scatter) (Dt^b^i^-T^BJMgR^— h£®^bfc 0 

[0114] *ftg4LfcVA130 sc(Fv)2^fflV>-C, ^^pl^^^/cCHO^^I-^-^ 

, CHO-human Mptf3«fctK:HO-monkey MpH£#Mlft&a$£^i~5^£^lftf&£;frfco 

[0115] 2.8 ELISA^i^thMpl— ^§^{£<Df^?£tt<Df?tt 

ELISA^J;«9fehMpl— *^#:(DhMPL-Fc^>y-i-§^^tt^MbfCo 
bfchMPL-Fc^0.5 n g/mLi^^J;^^ 3 — T^f^U Diluent buffer^T^ti^^^ 

Rinse buffer KX'tftifr^tM^ lOOOfg^fRLfc ANTI-FLAG M2 Monoclonal Antibody 
(SIGMA-ALDRICH|±M)^Dx., ^U^TH#P^,Rj££-^fco ££>^Rinse buffer^T 
Sfcif-L-fc^ 1000f«1RL/cAlkaline PhosphatasefJlf$Lfc^^;*IgG£i#:(Zymed 
#M)&Mk., mnxmmticmi'tio Rinse buffer KX^^t'lk. 
SIGMA104(SIGMA-ALDRICHl±M)^lmg/mL^^?)j;5^Substrate)^#3iRLf^(D 
^fflV\ ^?a-CT5^r3l^-fe$^:^^405nm(D®5feig^Benchmark Plus^T$!|^L 

I v— o 
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[0116] 2.9 ffithMpl—^mffifa<DTPOffiT=i^Xhffi&<DW$b 

o #^^^1% Fetal Bovine Serum(Invitrogen1±M)3ra'tPRPMIl640 (Invitrogen|±|K) 
^M^c^VTz.^ 4xl0 5 cells/mLi^§j;5^10% Fetal Bovine Serum^ts- 
RPMI1640^|§^U 60 ix L/weire96well plate^5>&bfc 0 rhTPO (R&D|±M), 
COST^-hW^fi^tMp^^liiS^Sg^, ^weM£40/z LMk., 37^, 5%CO 

2 

Tt\ 24B#^l§#b^lo 10 /z L/well-eWST-8t^^ (Cell Count Reagent SF, ~TJJ74 

TX?ftM)$:1mZ-, ^Benchmark Plus ^fflV^T450 nmCO®^£S(^f^655nm) 

3r$J;£U 2B#RP&^iH^ #Jt450 nm<D^3feS(*fM655nm)^iJ^Lfc 0 WST-8fS 

m«^^«^J^CT450nm(D^fe^^Mi-^r^d^,2B#^»®3 l fiit^k^ 
miiCTPO^T^^h^tt^l^b/Co GraphPad Prism^fflV^TEC m&W- 

50 

[0117] MMUfcVA130 IgG, VA130 Diabody:ioJ;U*VA130 sc(Fv)2^fflbT, 

BaF3-human MpU ^rfflV^-CTPOilT^^h^tt^|¥ffib/c^^:^ll|3^^i- 0 
[0118] VA130 IgG{3\ ^<T^^^h^tt^J^fe;fL^l N (BaF3Hiuman Mpl EC :>100nM) 

50 

(DiCMl^X, W£=f-i\$7iW-KMWk~$-Z>Z-b\Z.Z:V)^ VA130 Diabody:|oJ;WA130 
sc(Fv)2T?«T^^^h?g-tt (BaF3-human Mpl EC : ^r^b- : e^222pM, 1023pM) 

50 

tti&frlfCo -kf', VA130, VB16, VB^fDfgttff'fffi^oV^^li^Lfco VB16, 
VB157^VA130^#tagG^V^^gt£^U T^^h^tt^m^^V^ 

[0120] [^1] 

VA130, VB16, VB157(D^ttlS^: 
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igG 


Diabody 


sc(Fv)2 
















hMpl-Fc &m 


hMpl-Fc£ffl 


BaF-hMpI £ 


hMphFc &m 


BaF-hMpI £ 




U7t ELISA 


l\fc ELISA 




ELISA 




VA130 


0.38nM 


0.11nM 


222pM 


0.27nM 


1023pM 


VB16 


0.15nM 


NT. 


190pM 


NT. 


95pM 


VB157 


0.15M 


NT. 


465pM 


NT. 


NT. 



N.T.: Not tested 



[0121] ^fofo&&mir%m^T=i^xhmv£&Mmu *:<Dmux*T=r^hmmvj: 
[0122] — ^ m^mKx^^v—^^mx^tii'i. ttfc<D&&mz.trr=r^hm&& 
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m^mm 

(b) (swmRZttftffite&mTZjm. 

U1rZ>xn 

(b) (a)tl^$tlfc^^^ff51g, 

(d) (c)-e^$R$tb^#:^— K^SDNAS^t?^*— &m£MBfc\zMM-tt 

(e) (d)<D^^JiS^^i-§X© 
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[12] &T<DJMfr&ttT=t—XhtfLfc<Da?y~ ^^Wot, (a)(DX@(Dttf^ 
(a) »^^^itSXg, 

[14] ^^b^C#:^sc(Fv)2-e^'^^#^^-r§, ft^iI13^fBic(D^^y-^^^ 



WO 2005/056602 



PCT/JP2004/018499 




WO 2005/056602 

[02] 



2/3 



PCT/JP2004/0 18499 




FITC LOG 



WO 2005/056602 PCT/JP2004/0 18499 

3/3 




0.000 0.001 0.010 0.100 1.000 10.000 



Mm. [nM] 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 004/0184 99 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07K16/28, C12N15/13, C12P21/08, A61K39/395 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07K16/28, C12N15/13, C12P21/08, A61K39/395 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
PubMed, JSTPlus ( JICST) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 



X 



WO 02/33072 Al (Chugai Pharmaceutical Co., 
Ltd. ) , 

25 April, 2002 (25.04.02), 

Particularly, page 5, line 17 to 25 

& EP 1327680 Al & US 2004/0091475 Al 

& OP 2002-536441 A 

WO 02/33073 Al (Chugai Pharmaceutical Co., 
Ltd. ) , 

25 April, 2002 (25.04.02), 

Particularly, page 5, line 6 to 15 

& EP 1327681 Al & JP 2002-536442 A 

Hudson P.J. et al . , High avidity scFv 
multimers; diabodies and triabodies . 
J. Immunol .Methods . , 1999, 231(1-2), 
p. 177-89 



1-14 



1-14 



1-14 



□ Further documents are listed in the continuation of Box C. 



n See patent family annex. 



"A" 

"L" 
"O" 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than 
the priority date claimed 



K T W later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
28 December, 2004 (28.12.04) 


Date of mailing of the international search report 

18 January, 2005 (18.01.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 04/018499 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



A 



A 



A 



P f X 



Citation of document, with indication, where appropriate, of the relevant passages 



WO 01/66737 Al (Chugai Pharmaceutical Co., 
Ltd. ) , 

13 September, 2001 (13.09.01), 
Full text 

& EP 1262548 Al & US 2004/0073013 Al 

& JP 2001-565891 A 

WO 01/79494 Al (Chugai Pharmaceutical Co., 
Ltd. ) , 

25 October, 2001 (25.10.01), 
Full text 

& US 2004/0058393 Al & JP 2001-577477 A 

Deng B. et al . , An agonist murine monoclonal 
antibody to the human c-Mpl receptor stimulates 
megakaryocytopoiesis . Blood, 1998, 92(6), 
p. 1981-8 

Orita T. et al., A novel therapeutic approach 
for thrombocytopenia by minibody agonist of the 
thrombopoietin receptor. Blood, First Edition 
Paper, prepublished online, 2 004 September 16, 
DOI:10.1182/blood-2004-04-1482. (abstract) , 
[retrieved on 2004-12-24] , Retrieved from the 
Internet : <URL :http : // www. blood j ournal . org/cgi/ 
content/abstract/2 0 04 -04-1482vl> 



Relevant to claim No. 



1-14 



1-14 



1-14 



1-14 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



I — 



H^tHffi#^ PCT/J P 2 0 0 4/0 1 8 4 9 9 



Int. CI 7 C07K16/28, C12N15/13, C12P21/08, A61K39/395 



B. BH^arfirofc^g 

W3_Srffoytft/jNKJtj|s|. (HIS#lf^B (IPC) ) 

Int. CI 7 C07K16/28, C12N15/13, C12P21/08, A61K39/395 



Lfcm-T-^r-^^-^ (^-^-Xtf^^ waEfcffifflb&JBRB 

PubMed, JSTPlus (JICST) 



C. 



X 



X 



WO 02/33072 Al *WKS^5^*fc) 2002. 04. 25 

^6H^17-25fr#i$ & EP 1327680 Al & US 2004/0091475 Al 
& JP 2002-536441 A 

W0 02/33073 Al ^jSSgttc^tfc) 2002. 04. 25 

05H06-15tT#fig & EP 1327681 Al & JP 2002-536442 A 

Hudson P. J. et al. ,High avidity scFv multimers; diabodies and 
triabodies. 

J. Immunol. Methods. , 1999, 231 (1-2), p. 177-89 



1-14 



1-14 



1-14 



rxj WKBBitOfcSXlR't'fcoTs S 



* 



28. 12. 2004 



tt^m¥?Vf)f (i sa/j p) 

Mtil&'W 100 — 8915 



sw^K#<o3ssi a 131 2005 



4 B 



3 13 1 



MS»# 03-3581-1101 F*3H 3 4 4 8 



iSPCT/I SA/2 1 0 (|2^^) (2 0 0 4^11) 

■ . > 



1=1 



mmm&^r pct/j P2004/018499 



c Gtt#) . 



A 



A 



PX 



WO 01/66737 Al(^lJ@8tSf5*£*fc)2001.09. 13 
dkX & EP 1262548 Al & US 2004/0073013 Al 
& JP 2001-565891 A 

WO 01/79494 AK^^^^^OOl. 10. 25 
dkJC & US 2004/0058393 Al & JP 2001-577477 A 

Deng B. et al.,An agonist murine monoclonal antibody to the 
human c-Mpl receptor stimulates megakaryocytopoiesis. 
Blood, 1998, 92 (6) , p. 1981-8 

Orita T. et al. , A novel therapeutic approach for 
thrombocytopenia by minibody agonist of the thrombopoietin 
receptor. 

Blood, First Edition Paper, prepubli shed online, 2004 Sep 16, 
D0I:10. 1182/blood-2004-04-1482. (abstract), [retrieved on 
2004-12-24] , Retrieved from the Internet: <URL:http://ww. 
blood journal. org/cgi/content/abstract/2004-04-1482vl> 



1-14 



1-14 



1-14 



1-14 



SPCT/I SA/2 10 (S?2^— i?<DWtt) (2 OO 4^1 Jl) 



